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Recent experiments have presented more accurate data on the ΛΛ-binding energies of a few ΛΛ-
hypernuclei. This is important as the ΛΛ-bond energies (∆BΛΛ) of double-Λ hypernuclei provide
a measure of the in-medium strength of the ΛΛ-interaction. A mass formula, optimized with the
newly available ΛΛ binding energy data, is used to estimate the binding energy and bond energy
over a wide range of hypernuclei. The ∆BΛΛ values calculated with this mass formula are in good
agreement with the experimental data and the predictions of the quark mean-field (QMF) and
relativistic mean-field (RMF) models, except at low mass region where large uncertainties exist in
the current experimental data. The ΛΛ-bond energies in ΛΛ-hypernuclei are found to diminish with
neutron numbers, approaching zero near the neutron-drip line. In this formalism, the calculated
binding energy difference in mirror nuclei arises from the Coulomb contributions and can be utilized
to extract the Coulomb-corrected charge symmetry breaking effect in mirror Λ-hypernuclei. Our
calculations show the regions where more experimental data are needed for light and neutron-rich
Λ and ΛΛ-hypernuclei.
Keywords: Hyperon, Single- Lambda hypernuclei, Double- lambda Hypernuclei, Mass formula, Bind-
ing energy, Bond energy, Charge Symmetry Breaking, mirror nuclei.
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I. INTRODUCTION
The discovery of a hypernucleus in the early nineteen-
fifties [1] ushered in a new era in nuclear physics. Re-
cently much attention has been focused on the neutron-
rich hypernuclei with Lambda (Λ)-hyperons [2, 3]. While
the nucleon-nucleon interaction is well studied, the
knowledge of Λ-neutron, Λ-proton and Λ-Λ interaction
is still evolving.
One interesting question is how two Λ-hyperons would
interact with each other while they are bound inside a
nucleus. It has been found that in some hypernuclei
the ΛΛ-separation energy (BΛΛ) from a double-Λ hyper-
nucleus exceeds twice the value of a single-Λ separation
energy (BΛ) of a single-Λ hypernucleus, while both the
Λ and ΛΛ-hypernuclei have the same core nucleus (i.e.,
same number of neutrons and protons). This excess,
∆BΛΛ, is known as the ΛΛ-bond energy (or, interaction
energy) [4]. Experimentally ∆BΛΛ is found to be larger
for light nuclei than the heavier nuclei, although its vari-
ation with the neutron numbers for nuclei with different
proton numbers has not been studied so far. Therefore,
we do not know to what extent the ΛΛ-bonding will per-
sist in neutron-rich hypernuclei.
Another existing puzzle is the large charge symme-
try breaking (CSB) effect observed in light mirror hy-
pernuclei [5–10]. In normal nuclear systems, without
any hyperons, the charge symmetry breaking (CSB) in
strong interaction occurs because of the mass difference
of the up (u) and down (d) quarks of neutrons (udd) and
protons (uud) [6]. In the mirror non-strange A=3 nu-
clei, 3He(p+p+n)and 3H(p+n+n), a binding-energy dif-
ference of 0.7638 ±0.0003 MeV was observed of which ap-
proximately 0.081 MeV was attributed to the CSB effect
after making the 0.683 MeV Coulomb correction [3, 5, 7].
The Λ-hyperon has one up, one down and one strange
quark in it, and it has no isospin or charge. The charge
symmetry of strong interaction dictates that in mir-
ror hypernuclei the Λp and Λn interactions and their
contributions in the Λ-binding energy should be iden-
tical. Comparing the ground state binding energies
of A=4 mirror hypernuclei 4ΛHe (p+p+n+Λ) and
4
ΛH
(p+n+n+Λ), a large ∆BΛ(
4
ΛHe -
4
ΛH) = BΛ(
4
ΛHe) -
BΛ(
4
ΛH) = (2.39±0.03) - (2.04±0.04) = +0.35±0.05 MeV
is found [3]. Although it is known that addition of a Λ-
hyperon would contract a nucleus, the exact estimation
of the Coulomb correction in hypernuclei is difficult [7–
10]. The Coulomb energy was predicted to be ∼0.02-
0.08 MeV that led to Λ-hypernuclear CSB effect to be
∆BΛ(
4
ΛHe -
4
ΛH) + ∆Bc ∼0.4 MeV for the above A=4
isodoublet hypernuclear system. Thus the CSB effect in
the A=4 mirror pair 4ΛHe (=
3He + Λ), and 4ΛH (=
3H +
Λ) is approximately five times larger than that for the A
= 3 non-strange mirror pair 3He and 3H.
For determination of both the ΛΛ-bond energy in ΛΛ-
hypernuclei and the charge symmetry breaking effect in
mirror Λ-hypernuclei, it is necessary to have very accu-
rate experimental data on the Λ and ΛΛ-binding ener-
gies. Hence, many old emulsion data are now being re-
visited using high energy accelerators coupled with pow-
erful spectroscopic tool. For example, the spectroscopy
of 10Λ Be [11] and
7
ΛHe [3] was carried out at JLab, using
the (e,e’k+) reaction. Both experiments provided sig-
nificantly more accurate values for BΛ than that of the
previous emulsion studies.
In this work the above problems have been addressed
using an optimized mass formula [12–14] that reproduces
the currently available experimental data of the BΛ and
BΛΛ [10, 15–20] which is then used to compute the ∆BΛ
and ∆BΛΛ in hypernuclei over a wide mass range. The
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2ΛΛ-bond energy is found to diminish rapidly with the
increasing mass number, in agreement with the experi-
mental data. The value of ∆BΛΛ is significantly larger
for nuclei with lower proton (Z) numbers than the higher
ones. Interestingly, the calculated ∆BΛΛ is found to di-
minish rapidly with increasing neutron number, even for
low Z nuclei. But, as mentioned before, no experimental
data exists for such neutron-rich nuclei.
In the formalism considered in this work, the CSB
effect cannot be computed. Instead, the difference in
Λ-binding energies in mirror nuclei arises from the dif-
ference in Coulomb energies, a quantity that is other-
wise hard to predict for a bound hypernucleus. Hence,
this mass formula can be effectively utilized to extract
the Coulomb-corrected CSB effect from the experimen-
tal data of mirror nuclei.
II. FORMALISM
The BΛ, BΛΛ and ∆BΛΛ of an element with Z number
of protons and N number of neutrons are given as,
BΛ(
A
ΛZ) = M(
A−1Z) +M(Λ)−M(AΛZ) (1)
BΛΛ(
A
ΛΛZ) = M(
A−2Z) + 2M(Λ)−M(AΛΛZ) (2)
∆BΛΛ(
A
ΛΛZ) = BΛΛ(
A
ΛΛZ)− 2BΛ(A−1Λ Z) (3)
where M(Λ) is the mass of the Λ hyperon, M(A−1Z) is
the mass of the core nucleus of the single-Λ nucleus of
mass M(AΛZ), and M(
A−2Z) is the mass of the core nu-
cleus of the double-Λ nucleus of mass M(AΛΛZ). Here,
the mass number (A) of a hypernucleus is the total num-
ber of baryons (neutrons, protons and hyperons) in the
nucleus.
The bond energies (∆BΛΛ) are the measures of the
energies released when the ΛΛ bond is broken. These
energies assist in understanding the nature of the in-
medium strength of the Λ-Λ interaction. Earlier, the
∆BΛΛ-values of a few nuclei were calculated in a micro-
scopic framework using the Quark Mean Field (QMF)
and Relativistic Mean Field (RMF) models [21]. In the
QMF model the Λ and ΛΛ-hypernuclei were studied with
broken SU(3) symmetry for the quark confinement poten-
tial. Such symmetry breaking improved the description
of the binding energies of Λ and ΛΛ hypernuclei. The
microscopic calculations being complicated and time con-
suming, it is difficult to carry out calculations for many
nuclei at the same time. Whereas a mass formula can
give a quick estimation of the binding energies of a large
number of nuclei in a very short time.
The pair of hypernuclei with the same total number
of baryons but with the neutron and proton numbers
interchanged, are called mirror hypernuclei. The ∆BΛ is
calculated as,
∆BΛ = BΛ(
N+Z+Λ
Λ Z)−BΛ(Z+N+ΛΛ Z ′) (4)
where Z ′ is the number of protons in the second nucleus
and is equal to the number of neutrons of the first nucleus
with proton number Z. Both nuclei have the same total
number of baryons (Z+N+Λ). Owing to the difference in
the proton numbers of the two hypernuclei, the Coulomb
contributions in the binding energies are different. The
CSB effect for hyperon-nucleon interaction is extracted
from the ∆BΛ after careful consideration of the differ-
ence in Coulomb effects that arises from the difference in
proton numbers.
In this work, the BΛ and BΛΛ have been calculated us-
ing an optimized generalized mass formula [12–14] that
is applicable to both non-strange nuclei and strange hy-
pernuclei of mass number A= N + Zc + nY , contain-
ing N number of neutrons, Zc number of protons and
nY number of hyperons (Y). This formula is applicable
to Lambda (Λ) as well as cascade (Ξ) -hypernuclei due
to explicit consideration of the charge number qY (with
proper sign), mass mY (in MeV) and strangeness S of
each kind of hyperon. In this formalism, the hypernu-
cleus is considered as a core of normal nucleus plus the
hyperon(s) and the binding energy is defined as [12],
B(A,Z) = 15.777A− 18.34A2/3 − 0.71Z(Z − 1)/A1/3
−23.21(N − Zc)2/[(1 + e−A/17)A]
+nY [0.0335mY − 27.8− 48.7|S|/A2/3] + δ.(5)
The total charge of the hypernucleus Z is given by,
Z = Zc + nY qY . (6)
The strangeness of the Λ hyperon is S = 1 and the mass
is taken as, mY =1115.683 MeV. For non-strange (S=0)
normal nuclei nY = 0; hence Z = Zc. For Λ-hypernuclei
the charge qY = qΛ = 0 that leads to Z = Zc as well.
It may be mentioned here that due to recent availability
of more accurate ΛΛ-separation energy values of a few
double-Λ hyperuclei, the old parameter 26.7 used ear-
lier in the above binding energy formula [14] has been
changed to 27.8. This minor modification better repro-
duces both the Λ- and ΛΛ-separation energies, especially
near the low mass regions.
The pairing term δ of Eqn.5 is given by,
δ = 12A−1/2(1− e−A/30) for even N − even Zc nuclei,
= −12A−1/2(1− e−A/30) for odd N − odd Zc nuclei,
= 0 when N + Zc is odd.
(7)
3The choice of δ value depends only on the number of neu-
trons and protons (Zc) in both normal and hypernuclei.
The hyperon separation energies (BY ) is expressed as,
BY = B(A,Z)hyper −B(A− nY , Zc)core (8)
where B(A,Z)hyper is the binding energy of the hy-
pernucleus with mass number A = N + Z + nY , and
B(A − nY , Zc)core is the binding energy of its core nu-
cleus without the hyperon(s). For a single-Λ hypernu-
cleus the number of hyperons is one (nY = nΛ= 1), and
for a double-Λ hypernucleus the number of hyperons is
two (nY = nΛ = 2).
III. RESULTS
Equation 8 has been used to calculate the Λ and ΛΛ-
separation energies. The available experimental data on
BΛ of different hypernuclei and the results of this work
(SAM) are presented in the Table 1. The references of
the experimental data are given inside the table in the
last column. The calculated binding energy values are in
good agreement with the experimental data [3, 10, 14,
15, 21, 22].
The ΛΛ-separation energies (in MeV) of different ΛΛ-
hypernuclei calculated in this work and the experimen-
tal data for ΛΛ-hypernuclei [23] are presented in Table
2. The mass formula results are found to be in good
agreement with the experimental data for ΛΛ-separation
energies. The shell model predictions (BSMΛΛ ) of Ref. [23]
are also shown in the table for comparison.
In Fig.1, the results of the generalized mass formula
(SAM) are compared with the predictions of the liq-
uid drop model (LD) [24, 25]. The predictions of the
LD model show marked deviation from the experimental
data, especially at the low A region. This explains the
discrepancy observed in Fig.3 of Ref. [24] in which both
the LD and the generalized mass formula were used.
A. The ΛΛ-Bond energy (∆BΛΛ)
Inside a nucleus, a Λ-hyperon is found to show bonding
with another Λ-hyperon and this bonding is found to be
medium-dependent as it varies with the mass number A.
The ΛΛ-bond energy is expected to shed some light on
the nature of the in-medium strength of the Λ-Λ interac-
tion.
In Fig. 2 the results obtained with the mass formula
(SAM) are presented with the experimental data and the
A=N+Z+1 LD SAM EXP ErrorbarL
208 22.37684 24.17619 26.3 0.8
139 21.34273 22.92367 23.55 1
89 20.14883 21.34137 23.1 0.5
56 18.74091 19.60402 20.01 1.5
51 18.37808 19.26337 19.76 1
41 17.70752 18.34287 19.24 0
40 17.6507 18.27776 18.7 1.1
33 16.88085 17.33518 17.96 0
32 16.79832 17.2354 17.5 0.5
28 16.26653 16.55785 16 0.29
17 14.05977 13.49911 13.59 0
16 13.82342 13.17253 12.5 0.35
15 13.46675 12.61225 13.59 0.15
14 13.1807 12.20869 12.17 0
13 12.86853 11.92433
12 12.30373 10.91608 11.529 0.025
11 11.89635 10.12782 10.24 0.05
11 11.8023 10.47504
10 11.33135 9.358173 8.55 0.18
9 10.79474 8.268256 6.71 0.04
8 10.05997 7.234649 6.8 0.03
7 9.306736 5.606943 5.58 0.03
6 8.271606 4.109416 4.18 0.1
A=N+Z+2 LD SAM EXP ErrorbarL
209 44.75999 48.34682 210 48.41555 44.76117
140 42.70023 45.8504 209 48.34682 44.75999
90 40.32938 42.71013 140 45.85699 42.70023
57 37.54786 39.28642 92 42.82771 40.47734
52 36.83376 38.61928 90 42.71932 40.32938
42 35.51995 36.82443 57 39.28642 37.54786
41 35.40921 36.69896 52 38.62574 36.83376
34 33.90736 34.87373 42 36.82224 35.51995
33 33.74754 34.68313 41 36.69896 35.40921
29 32.71666 33.3827 34 34.87787 33.90736
18 28.49574 27.61851 33 34.68313 33.74754
17 28.05205 27.02082 29 33.3827 32.71666
16 27.38052 25.98525 18 27.6546 28.49574
15 26.84809 25.25557 17 27.02082 28.05205
14 26.26996 24.75597 16 25.94116 27.38052
13 25.21815 22.91377 23.3 0.7 15 25.25557 26.84809
12 24.47349 21.50881 20.6 0.74 14 24.70204 26.26996
12 24.29614 22.14297 22.48 1.21 13 22.91377 25.21815
11 23.44237 20.1569 20.83 1.27 12 21.44246 24.47349
10 22.47897 18.25919 14.94 0.13 12 22.20933 24.29614
9 21.16714 16.50311 11 20.1569 23.44237
8 19.85077 13.76648 10 18.3418 22.47897
7 18.06538 11.35606 9 16.50311 21.16714
6 16.10116 7.115557 6.91 0.16 8 13.66143 19.85077
7 11.35606 18.06538
6 7.115557 16.10116
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FIG. 1: Comparison of the experimental data of Λ- and ΛΛ-
separation energies with the theoretical calculations using the
liquid drop mass formula (LD) [24, 25] and the generalized
mass formula (SAM) [12] for (a) single-Λ hypernuclei in wide
mass region, (b) single-Λ hypernuclei in low mass region (in-
set), and (c) double-Λ hypernuclei.
predictions of QMF and RMF. From this figure the use-
fulness of the mass formula is evident as it can be used
to evaluate the ΛΛ-bond energy in any nuclei over a wide
mass range for any combination of neutrons and protons.
The overall fit between the experimental and calculated
∆BΛΛ is good except near the low mass region. The de-
viation at A=N+Z=4 arises from the under-prediction
of the calculated 4He +Λ binding energy. Measurement
of Λ-separation energy for 11Λ Be (Table 1) would provide
another data point in this plot as ΛΛ-separation energy
for 12ΛΛBe has already been measured (Table 2). Current
data above A=4 have too large error bars. More accurate
data with smaller error bars are needed to pinpoint the
actual values of ∆BΛΛ.
To further explore the medium effects for any specific
hypernucleus, the ∆BΛΛ has been calculated for differ-
4TABLE I: Comparison of the experimental values for the Λ-separation energies (BΛ) in MeV, of different Λ-hypernuclei with
the results of the generalized mass formula (SAM). Statistical and systematic errors are written within brackets.
Nucleus BΛ BΛ Error Ref.
A
ΛZ (SAM) Exp (stat, sys)
208
Λ Pb 24.18 26.30 0.80 [21]
208
Λ Tl 24.24 - - -
139
Λ La 22.93 23.80 1.00 [22]
139
Λ Ba 23.00 - - -
91
Λ Zr 21.40 - - -
91
Λ Y 21.49 - - -
89
Λ Y 21.35 23.10 0.50 [21]
89
Λ Sr 21.42 - - -
56
Λ Fe 19.60 21.00 1.50 [14]
56
Λ Mn 19.65 - - -
51
Λ V 19.27 19.90 1.00 [14]
51
Λ Ti 19.35 - - -
41
Λ Ca 18.34 19.24 0 [14]
41
Λ K 18.32 - - -
40
Λ Ca 18.28 18.70 1.10 [21]
40
Λ K 18.21 - - -
33
Λ S 17.34 17.96 0 [14]
33
Λ P 17.32 - - -
32
Λ S 17.24 17.50 0.50 [15]
32
Λ P 17.16 - - -
28
Λ Si 16.56 16.00 0.29 [14]
28
Λ Al 16.48 - - -
17
Λ O 13.52 13.59 0 [14]
17
Λ N 13.58 - - -
16
Λ O 13.17 13.02 (0.5,0.08) [10]
16
Λ N 13.09 13.76 0.16 [10]
15
Λ N 12.59 13.80 (0.7,1.0) [10]
15
Λ C 12.79 - - -
14
Λ N 12.21 12.17 0 [14]
14
Λ C 12.12 12.17 (0.33,0.04) [10]
13
Λ C 11.55 11.98 (0.05,0.08) [10]
13
Λ B 11.72 - - -
12
Λ C 11.01 10.76 (0.19,0.04) [10]
12
Λ B 10.92 11.37 (0.06,0.04) [10]]
11
Λ B 10.09 10.28 (0.2,0.4) [10]
11
Λ Be 10.51 - - -
10
Λ B 9.45 8.70 (0.1,0.08) [10]
10
Λ Be 9.36 9.11 (0.22,0.04) [11]
9
ΛB 8.99 8.29 (0.18,0.04) [10]
9
ΛBe 8.31 6.59 (0.07,0.08) [10]
9
ΛLi 8.79 8.53 0.15 [10]
8
ΛBe 7.33 6.84 (0.03,0.04) [10]
8
ΛLi 7.23 6.80 (0.03,0.04) [10]
8
ΛHe 8.84 7.16 (0.70,0.04) [10]
7
ΛBe 6.89 5.16 (0.08,0.04) [10]
7
ΛLi 5.55 5.82 (0.08,0.08) [10]
7
ΛHe 6.69 5.55 (0.10,0.11) [10]
6
ΛLi 4.21 4.50 0 [15]
6
ΛHe 4.11 4.18 (0.10,0.04) [10]
5
ΛHe 1.43 3.12 (0.02,0.04) [10]
5TABLE II: Comparison of the ΛΛ-separation energies (in
MeV) of different ΛΛ-hypernuclei obtained from the mass
formula (SAM), experimental data (BExpΛΛ ) [23] and the shell
model predictions (BSMΛΛ ) [23].
Nucleus BΛΛ B
Exp
ΛΛ B
SM
ΛΛ
A
ΛΛZ (SAM) [23] [23]
13
ΛΛB 22.91 23.30± 0.70 23.21± 0.21
12
ΛΛB 21.44 20.60± 0.74 20.85± 0.20
12
ΛΛBe 22.21 22.48± 1.21 20.72± 0.20
11
ΛΛBe 20.16 20.83± 1.27 18.40± 0.28
10
ΛΛBe 18.34 14.94± 0.13 14.97± 0.22
6
ΛΛHe 7.12 6.91± 0.16 6.91± 0.16
ent nuclei with increasing neutron numbers. It is found
that the bond-energy depends on the neutron number
of the hypernucleus (Fig 3), and it decreases in value
as the neutron number increases, which means that for
the neutron-rich drip-line hypernuclei the ∆BΛΛ will be
close to zero. This finding is interesting as it shows that
the ΛΛ-bond energy in a hypernucleus diminishes with
both increasing proton and neutron numbers of the sur-
rounding medium, indicating definite interplay between
ΛΛ and Λ-nucleon interactions.
-0.50
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
0 50 100 150 200
SAM
Exp
QMF
RMF
D
B
L
L
(M
e
V
)
A=N+Z
FIG. 2: Variation of Λ-Λ bond energy (∆BΛΛ) with mass
number A. Experimental values (Exp), and theoretical values
calculated with the mass formula (SAM), QMF and RMF are
presented for comparison.
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FIG. 3: Variation of Λ-Λ bond energy (∆BΛΛ) with the neu-
tron number (N)
B. Charge symmetry breaking
The Λ-hyperon has no isospin and no charge. The
charge symmetry of strong interaction indicates that in
mirror hypernuclei Λp and Λn interactions and their con-
tributions in the Λ-binding energy should be identical.
However, a comparison of the experimental BΛ values
of the mirror-pair does not support this notion. The
difference between those two values indicate the charge
symmetry breaking (CSB) effect in Λ-hypernuclei. In the
mirror-pair, the mass number (A=N+Z+nΛ) is the same
for both the hypernuclei, while their charge numbers (Z)
are interchanged with their neutron numbers (N). The
respective cores of these hypernuclei are normal nuclei
having the same charge as the corresponding hypernuclei,
but with reduced mass number (A=N+Z) due to the ab-
sence of the Λ-hyperon. As the size of a nucleus depends
on A, the Coulomb effect is larger in the core nuclei than
the Λ-hypernuclei. On inspection of the Eqn.3 we find
that in the generalized mass formula, the difference in Λ-
hyperon binding energies, ∆BcΛ(SAM), in mirror hyper-
nuclei arises basically due to the difference in the contri-
butions of the Coulomb terms, not the CSB effect. Nev-
ertheless it is important as it gives an estimation of the
Coulomb correction that needs to be used to extract the
CSB effect from the experimental data. When the neg-
6ative Coulomb difference (∆BcΛ) exceeds the difference
in lambda-nucleon interaction contributions (∆VΛN ) in
binding energies, it results in negative values of ∆BAΛ [7].
TABLE III: The binding energy difference ∆BΛ (in MeV)
in mirror nuclei. The ∆BcΛ(SAM) values are the Coulomb
energy difference from the generalized mass formula. Experi-
mental data are taken from Table 1.
Mirror pair ∆BcΛ ∆B
Exp
Λ Ref.
(SAM)
16
Λ O -
16
Λ N -0.086 −0.74± 0.52 [10]
12
Λ C -
12
Λ B -0.091 −0.61± 0.20 [10]
10
Λ B -
10
Λ Be -0.094 −0.41± 0.24 [10]
9
ΛB -
9
ΛLi -0.191 −0.24± 0.23 [10]
8
ΛBe -
8
ΛLi -0.097 0.04± 0.06 [10]
IV. SUMMARY
Newly available experimental data on ΛΛ-hypernuclei
are useful in providing information on the in-medium
ΛN, ΛΛN and ΛΛ-interaction energies. In this work we
employ a generalized mass formula that gives excellent
agreement with the experimental data of the binding
energies of single-Λ and double-Λ-hypernuclei. (It may
be mentioned here that the same mass formula, without
any change of parameters, reproduces the available Cas-
cade (Ξ−)-hyperon separation-energy data from different
Cascade-hypernuclei).
In the past, the ΛΛ-bond energies were calculated for
a few nuclei in a quark mean field (QMF) model and
relativistic mean field (RMF) model [21]. The ΛΛ-bond
energies calculated with the generalized mass formula [12]
are in good agreement with the QMF and RMF predic-
tions, as well as with the experimental data, except for
the very light hypernuclei (Fig. 2). It is seen that the
ΛΛ- interaction energy is high for low Z nuclei and dimin-
ishes rapidly as Z increases. In addition, we found a new
feature not reported earlier, that even for a light hyper-
nucleus with low Z-values, the ΛΛ-bond energy rapidly
diminishes with the increasing neutron numbers (Fig. 3),
and approaches zero for neutron-rich nuclei. This pos-
sibly reflects the relative strength and range of the in-
medium ΛN, ΛΛ and ΛΛN-interactions. To understand
these intriguing aspects, more data on neutron-rich light
hypernuclei are needed.
The charge symmetry breaking effect is an interest-
ing puzzle in hypernuclear physics. A considerable part
of the difference in Λ-binding energies experimentally ob-
served in mirror Λ-hypernuclei is known to arise from the
hyperon-nucleon charge symmetry breaking effect. It is
pertinent to note that the difference in Λ-binding energies
in mirror Λ-hypernuclei evaluated using the generalized
mass formula [12] is not a measure of the charge sym-
metry breaking effect in hypernuclei. It is the Coulomb
energy difference that is important as it can be utilized
to determine the Coulomb-corrected charge symmetry
breaking effect in Λ-hypernuclei.
The overall good agreement of this generalized mass
formula with the experimental data shows that it can
be used in apriori estimation of the hyperon(s) separa-
tion energy and in-medium ΛΛ-bond energy in the mass
region not explored through experiments so far. Thus
it can provide a guidance for future experiments. Be-
cause of its simple formulation, it can be used as an input
in multifragmentation production calculations [24, 25] as
well as in fission calculations for hypernuclei.
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